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IN THE CLAIMS: 



1 . (currently amended) A method of operating a graphics system having a sequence of at 
least two discrete performance levels with each performance level being defined by a core clock- 
rate of a graphics processing unit and a memory clock rate, the method comprising: 

monitoring a percentage ol' ch>ek- cycles at one- or more points within a graph ic - pipeline 

in a graphics processor core clock domain, the gra phics pipeline having a set ot s tagci m vhich 

i 1 i lal i s processc I i i pi pel n et J ^cb ubseu i 1 * n. 1 he )hics 

pipeline nd electing percent tit ot clock c\clcs for which one or more stages of a- the 
graphics pipeline are s tall e d held up waiting for data inputs from upstream stages of the graphics 
pipeline as an indicator of utilization and determining whether the graphic pipeline is under- 

s tall witlrin - one -OiHnore-- bk> c ks of the g ra p h ic s pipeline against a fr sHhrcsholddevel of st all s and 

a second thresho l d i&v&l-ot-stal-ls -with the first threshold level -af-sta hs being greater than the 

second threshold level of stalls ; 

increasing the performance level in response to detecting an over-utilization condition 

corresponding to the percentage of stalled clock cycles exceed in g- th e- first- threshold level in 

order to increase the clock rate in the graphics processor core clock domain and decreasing the 
performance level in response to detecting an under-utilization condition corresponding to the 

percentage of -s talled- clock cycle s- b ein g no greater than the second-threshold l evel to decrease 

the clock rate in the graphics processor core clock domain; and 

operating the graphics system at the core clock rate and memory clock rate associated 
with the selected performance leve l the s ^ eted - pe f fermance level the corresponding core clock 
rate being a minimum within supported clock rates perform a H-ee- level- s uffieient to maintain the 

display rate within a normal rang e, the gra phics pipeline being in the g fap hie s -proee ss or core 

clock domain such that the perfonna n c -e -l e ve l -affeet s -the clock -rate of the graphics pipeline . 

2-20. (cancelled) 

21. (currently amended) A method of operating a graphics system having a sequence of at 
least two discrete performance levels where each performance level is defined by a core clock 
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rate of a graphics processing unit and a memory clock rate, the performance levels including a 
high performance level for processing complex three-dimensional graphical images and at least 
one lower power, lower performance level for processing less complex graphical images, the 
method comprising: 

monitoring a single graphics pipeline in a graphics processor co te clock domain, the 
! ' lg graphics pipeli ne having a set of stages in which graphics data, is processed in a pipel ined 
equence throng] ch bsj uj t_§1 ej (he 1 iph < i pj liiu ai d dc a n , as a ('unction of 
time a percentage of clock cycles at one or more stages ^H^mUwva-^plties-^m.H^HOt-t'ore 
e4oe4^4emain-4»r--w4^ are stalled held up waiting for 

data inputs from upstream stages of the graphics pipeline as an indicator of utilization and 
determining whether the graphic pipeline is under-utilized or o ver-uti 1 ized- ha s ed-on -eompari n g 

t he percenta g e - of-etoek-^yel es for which there is a stall in the graphics pipeline against a first 

threshold-level- of stalls and a - s econd- thre s hol d -level - of ■ sta l l s wi t h t he fir s t thre shold level-of 

stalls being greater than the second threshold level of stal ls; 

in response to detecting a level of utilization greater than an over-utilization threshold for 
which a display rate of the graphics system is likely to be significantly decreased below a normal 
display rate, selecting a higher performance level to increase a clock rate in the graphics 
processor core clock domain , the over utilization th r eshold corresponding to the percentage- of 
stalled cktck cycle* exceeding the- first-threshold level; 

in response to detecting a level of utilization below an under-utilization threshold, 
selecting a lower performance level to reduce the clock rate in the graphics processor core clock 

domain to reduce power required by the graphics systemr-the-BftdeiHrtiti^ion thre s hold 

corresponding to the percentage of stalled clock cycles being no gre ater— than- the- s eeond 

operating the graphics system at the core clock rate and memory clock rate associated 
with the selected performance level, the selected performance level being a minimum 
performance level sufficient to maintain the display rate within the normal range , the graphics 

pipeline being in the graphics process of-H^fe-- elock -- <k)ma i n such that the performance level 

affee^the-e l oek-ra te-^f-the-^a phics pipeline . 

22-24. (cancelled) 
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25. (currently amended) A graphics system, comprising: 

a graphics processor havin g graphics pipe line in a graphics processor cote clock doi i n 
the single graphics pipeline having a set of stages in which graphics data is pro cessed in a 
pipelined sequence throu gh each subseque nt stage in the graphic s pi peline, the grap hics 
processor having a sequence of at least two discrete performance levels where each performance 
level is defined by a graphics processor core clock rate of a graphics processing unit and a 
memory clock rate; 

a graphics memory coupled to said graphics processor by a graphics bus and operable at 
said memory clock rate; 

a performance level controller, said performance level controller configured to monitor, 
as function of time a percentage of clock cycles at-one- or- more point;, within a graphics 
pr ocessor core clock doma m for which one or more stages of a the graphics pipeline are staffed 
held up waiting for data inputs from upstream stages of the graphics pipeline as an indicator of 
utilization and determining whether the graphic pipeline is under-utilized or over-utilized-by 

against a first threshold level of stalls and a second threshold levels of stalls with the first 

said performance level controller configured to increase said performance level to 
increase a clock rate in the graphics processor core clock domain to avoid over-utilization of said 
graphics pipeline , in response t o de t ec ti n g ' -the per ce ntage of s talled clock cycle s exe eedmg-the 
■ first-thre s hold level ; 

said performance level controller configured to decrease said performance level from a 
high performance level to a lower performance level to decrease the clock rate in the graphics 
processor core clock domain to avoid under-utilization of said graphics pipelin e in response to 
dete e t ing-the-pereenta g e of stalled clock cyc 4es -bekig -a o greater than the seco nd t hre s hold leve l; 

the graphics system operating at the core clock rate and memory clock rate associated 
with the performance level selected by the performance level controller, the selected 
performance level being a minimum performance level capable of maintaining the display rate 

such that the performance level af fe et s - the-elock rat e of the graphie -s- pipeline . 
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26-27. (cancelled) 

28 . (previously presented) The method of claim 1 , wherein said at least two discrete 
performance levels include a low power two-dimensional graphics performance level, a standard 
two-dimensional graphics performance level, a low power three-dimensional graphics 
performance level, and a high performance three-dimensional graphics performance level. 

29. (previously presented) The method of claim 21, wherein said at least two discrete 
performance levels include a low power two-dimensional graphics performance level, a standard 
two-dimensional graphics performance level, a low power three-dimensional graphics 
performance level, and a high performance three-dimensional graphics performance level 

30. (previously presented) The graphics system of claim 25, wherein the performance levels 
include a low power two-dimensional graphics performance level, a standard two-dimensional 
graphics performance level, a low power three-dimensional graphics performance level, and a 
high performance three-dimensional graphics performance level. 
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